Background: Overweight and obese individuals have increased health risks. Clinical reminders positively affect health outcomes in diabetes and osteoporosis, but the effect of automated prompts on weight loss in obesity has not been studied. Our objective was to determine whether an automatic prompt for the clinician to recommend lifestyle changes to patients with a body mass index (BMI) >25 kg/m 2 led to greater weight loss over a 3-to 6-month interval compared with the absence of a clinical reminder.
, are at an increased risk for a multitude of diseases, including diabetes, coronary artery disease, stroke, hypertension, hypercholesterolemia, sleep apnea, and osteoarthritis. Obesity and weight gain have been implicated in approximately 20% of all cancer cases, including cancer of the thyroid, colon, breast, prostate, and kidneys. 1 Obesity has become a global pandemic. 2 The Centers for Disease Control and Prevention estimates that approximately 112,000 obesity-associated deaths occur annually in the United States alone. 3 As of 2008, the annual cost of obesity in America was $147 billion. 4 Despite efforts to slow or reverse populationwide weight gain, obesity rates continue to increase. More than one-third (35.7%) of Americans currently have a BMI Ͼ30 kg/m 2 . 5 While physicians underdiagnose and undertreat obesity in their patients, 6 life- style modification has been shown to achieve modest long-term weight loss. 7 Over the past few years, the US Department of Health and Human Services has placed increased emphasis on the meaningful use of electronic medical records. 8 Clinical reminders have been shown to positively affect the health outcomes of several health conditions. Breast cancer screening rates were significantly better when using an automated clinical prompt. 9 Similar improvement in screening for abdominal aortic aneurysms was noted using programmed reminders. 10 Clinical reminders positively affected osteoporosis screening rates. 11 Beneficial effects of automated clinical reminders were not limited to preventive screening. A small retrospective analysis of patients with diabetes mellitus at the Mayo Clinic found that automated prompts significantly improved low-density lipoprotein cholesterol levels, and a trend toward improved glycosylated hemoglobin values was observed. 12 Clinical reminders improve the completion of asthma assessments, even during clinic visits for non-asthma-related issues. 13 Despite these advances in health information technology, no study has reported the effect of automated clinical reminders on obesity. We hypothesized that automated clinical reminders to physicians to recommend lifestyle changes to patients with a BMI Ͼ25 kg/m 2 would lead to a greater decrease in BMI over 3 to 6 months compared with the absence of a clinical reminder.
Methods
More than 140,000 patients are seen annually for primary care at the Employee and Community Health (ECH) practice of the Mayo Clinic in Rochester, Minnesota. The Generic Disease Management System (GDMS) is a web-based application created by VitalHealth, a partnership between the Mayo Clinic and the Noaber Foundation. The GDMS extracts information from the electronic medical record to improve patient care with rulesbased reminders for preventative services, diabetes, and coronary artery disease care. 9 The application is frequently revised to include updated recommendations. In the ECH practice, a summary of GDMS recommendations is printed at each patient visit to enable the clinician to discuss recommendations with the patient. In January 2010, an automated clinical reminder for the clinician to recommend lifestyle modification for all adult patients with a BMI Ͼ25 kg/m 2 was added to the GDMS ( Figure 1) . A printed copy of the recommendations, including this reminder, was given to the patient.
An independent data abstractor retrospectively extracted data from the records of patients with a BMI Ͼ25 kg/m 2 who presented for health maintenance visits between January and April 2010 and who had repeat visits for any reason between July and October 2010. All adults aged 18 to 75 years seen in the ECH practice with consent for medical records research and a BMI Ͼ25 kg/m 2 were eligible for inclusion. In a prior study of Mayo Clinic patients residing within the ECH catchment area, 5.8% of patients did not consent to medical records research.
14 To maximize the generalizability of the results, no exclusion criteria were used. The change in BMI was compared with the change in BMI of a historical control group of patients with BMI Ͼ25 kg/m 2 seen in the ECH practice during the previous year (between January and April 2009) and who had repeat visits between July and October 2009, before the automated clinical reminder was instituted. Other data abstracted from the electronic medical records included patient sex, age, associated diagnoses (diabetes, hyperlipidemia, concurrent psychiatric illness), tobacco use, provider sex, provider affiliation (internal medicine vs. family medicine), clinic location, visit dates, and obesity diagnoses noted in the record.
A t test was used to compare the mean change in BMI between the control and study groups, our primary outcome of interest. Multiple linear regression analysis was used to assess the effect of the clinical reminder on the change in BMI while adjusting for baseline BMI and potential confounding variables. Confounding variables were selected based on consideration of their potential to alter the degree of weight loss observed or the likelihood of responding to the prompt. Interaction terms were included to assess whether the response to the clinical prompt differed between subgroups of patients. Potential interactions with the BMI prompt were explored for all confounding variables. P Ͻ .05 was considered significant. A sample size of 1600 patients in each group was chosen to provide 80% power to detect a difference in BMI change of 0.5 between the 2 groups with 95% confidence, 15 assuming a standard deviation in BMI of 5.0 kg/m 2 . All statistical analyses were performed using JMP 9.0.1 (SAS Institute, Inc., Cary, NC).
Data were evaluated for obvious outliers, deemed as a BMI change greater than Ϯ15 kg/m 2 . These 9 patients' records were reviewed for possible errors in entry. Height and weight data were corrected when clear typographical errors were made. The 2 patients for whom correct heights and weights could not be confirmed were excluded.
Results
Characteristics of the study and control subjects were similar (Table 1 ). The mean Ϯ standard deviation change in weight was Ϫ0.51 Ϯ 9.83 kg in the clinical reminder group, which did not significantly differ from the Ϫ0.35 Ϯ 9.40-kg change in the control group (P ϭ .64). Similarly, the reduction in BMI was not significantly greater in the group with the clinical reminder (Ϫ0.084 Ϯ 1.56 kg/m 2 ) compared with the control group (Ϫ0.053 Ϯ 1.49 kg/m 2 ; P ϭ .56). A subgroup analysis of the 1830 obese subjects did not demonstrate a significant difference in the reduction in BMI between the groups with (Ϫ0.13 Ϯ 1.74 kg/m 2 ) and without (Ϫ0.18 Ϯ 1.69 kg/m 2 ) the clinical reminder (P ϭ .50). Including the 2 data outliers in the analysis did not change the study conclusions.
A linear regression model incorporating the clinical reminder, age, baseline BMI, obesity diagnosis, diabetes, and hyperlipidemia found that baseline BMI (P Ͻ .001), obesity diagnosis (P Ͻ .001), age (P ϭ .001), and hyperlipidemia diagnosis (P ϭ .02) were significant predictors of weight loss, but the clinical reminder was not (Table 2 ). There was a significant interaction between the clinical reminder and baseline BMI (P ϭ .005) because the prompt increased weight loss more in those with a lower baseline BMI. The proportion of individuals achieving Ͼ5% weight loss (a degree of weight loss associated with a reduced risk of type 2 diabetes) was not significantly greater in the group with the clinical reminder (10.8%) than in the control group (9.2%; P ϭ .08).
Discussion
While failing to show the effectiveness of clinical reminders on obesity, this study does reinforce the widely held notion that the effective management of obesity remains difficult and requires a multidisciplinary approach. 16 Despite proven benefits of automated clinical reminders in asthma, osteoporosis screening, mammography, and diabetic control, automatic prompts alone did not improve weight loss in overweight and obese patients. Obesity is caused by multiple physical, psychological, social, and societal factors. A clinical reminder may serve as a starting point for discussion of obesity treatment, but it cannot get to the root causes of obesity in the individual patient.
A number of factors could have contributed to the failure of clinical prompts to affect obesity. With the influx of a myriad of electronic reminders, clinicians may have simply succumbed to "alert fatigue" and ignored this reminder. 17 In addition, a published cross-sectional analysis has shown that physicians spend an average of 16.3 minutes for each patient visit. 18 Clinicians simply may not have had time to address obesity management during the allotted appointment time. Last, a number of barriers to the effective treatment of obesity in the primary care setting exist, such as stigma, cost, patient's previous experience with weight loss, physician's unwillingness to take responsibility for obe- sity management, and perceived limited skill in treating obesity. 19 Change in health care delivery from our current fee-for-service model to include more population management by primary care physicians could improve reimbursement for the management of chronic diseases such as obesity and provide an impetus for increased physician responsibility for patient outcomes such as weight loss. 20 Furthermore, care managers have been shown to improve the management of chronic illnesses such as diabetes. 21 Further study is needed to show whether care managers have an affect on obesity. If so, automated clinical reminders to the care manager may improve weight loss.
In our study, physician diagnoses of obesity or hyperlipidemia were associated with significant weight loss, suggesting that formally noting these diagnoses in the chart contributes to successful weight loss in patients. An alternative explanation for this association is that physicians are more likely to record a diagnosis of obesity or hyperlipidemia in patients who are actively working on losing weight. Inclusion of the diagnosis of obesity in the patient's chart may indicate the importance given by the physician to addressing obesity. We were unable to assess whether discussion of obesity with the patient actually occurred in response to the clinical reminder, but it has been shown that physicians have less emotional rapport with their obese patients in comparison to their normal-weight patients. 22 WeightWatchers was significantly better and more cost-effective at achieving weight loss after 1 year than primary care programs directed by well-trained clinicians and ancillary staff. 23 Our study did have several limitations. Regardless of the use of multiple regression analysis, unmeasured residual confounders could have attenuated the effect of clinical reminders. Coinciding with the release of the clinical reminder for obesity, patients in 2010 had access to a wellness consult at a fitness center associated with the Mayo Clinic. However, relatively few patients took advantage of this opportunity, which would have been expected to be associated with a greater effect of the clinical reminder. Second, during the study interval we could not control for the addition of clinical care managers who were involved in managing patients with diabetes, who accounted for approximately 20% of the overweight and obese population of patients. Last, the entire format of the GDMS report changed when the clinical reminder for obesity was added.
Conclusions
Obesity will be a growing burden for our patients and the health system overall. Clinical reminders alone are not enough to equip physicians to effectively address obesity in primary care. More research is undoubtedly needed to discover the most effective ways of turning the tide in this obesity epidemic. Family physicians are uniquely positioned to address the treatment of obesity by fully understanding all the associated environmental, social, and economic pressures on obese patients. Only through properly educating patients on the devastating health effects of obesity, partnering with them to achieve meaningful weight loss, and investigating novel methods of achieving and maintaining weight loss can we hope to stem the tide.
